Engaging key populations, including gender and sexual minorities, is essential to meeting global targets for reducing new HIV infections and improving the HIV continuum of care. Negative attitudes toward gender and sexual minorities serve as a barrier to political will and effective programming for HIV health services. The President's Emergency Plan for AIDS Relief (PEPFAR), established in 2003, provided Gender and Sexual Diversity Trainings for 2,825 participants including PEPFAR staff and program implementers, U.S. government staff, and local stakeholders in 38 countries. The outcomes of these one-day trainings were evaluated among a subset of participants using a mixed methods pre-and post-training study design. Findings suggest that sustainable decreases in negative attitudes toward gender and sexual minorities are achievable with a one-day training.
Introduction
Gender norms and gender inequities contribute to HIV vulnerability and are barriers to care and treatment. Endemic gender based violence, driven by deep inequalities, creates conditions where women are up to three times more likely than men to become infected with HIV [1] . HIV disparities are even greater when examined by gender and sexual minority status. According to global meta-analyses, men who have sex with men (MSM) and transgender women (TW) experience 19 and 49 times the risk of HIV infection, respectively, compared to the general population of reproductive age adults [2, 3] . MSM and TW commonly face family rejection as well as social and cultural stigma and discrimination. These factors not only act as facilitators of the HIV epidemic but are often exacerbated by the criminalization of same-sex behaviors [4] [5] [6] . The effects of negative attitudes about gender equality and towards MSM, TW, and other gender and designed as a research study for generalizability. The findings are shared here as a "proof of concept," i.e. that large scale up of GSD trainings is feasible and can be effective. (3) As part of the informed consent process, participants were assured that their data would only be made public in aggregate so that no individual or country could be singled out. Providing access to the data set would violate this agreement with participants. Providing a data set without country level identifiers would preclude analyses that control for clustering by country -an important analytic step. Any questions regarding data may be sent to Ryan Olson at Ryan.Olson@thepalladiumgroup.com.
focused on how gender and sexuality affect all people. The training aimed to (1) educate participants on terminology, U.S. government policies, and workplace expectations related to gender and sexual diversity; (2) sensitize participants to the needs of GSM, including as beneficiaries of HIV and other health programs; (3) provide examples and recommendations for meaningfully engaging GSM beneficiaries when developing and implementing programs; and (4) connect participants with local and regional resources on gender and sexual diversity issues. Using Zanna and Rempel's conceptualization of attitudes, the training modules were designed to foster attitude change by impacting cognition and affect, and linking those to past experiences [28] . The purpose of the evaluation was to assess the training's efficacy in changing attitudes toward GSM and determine its value as a tool to foster more effective key population programming. The GSD Training curriculum was facilitated over the course of one full work day and contained four modules. Each module was designed to be highly engaging, employing diverse pedagogies that included slide presentations, interactive exercises, discussions and break out groups, and confidential electronic audience response systems-all with the intent of addressing components that shape attitudes (i.e., cognitions, affect, and past experiences).
Modules 1 and 2 provided information designed to impact cognition and opportunities to reflect on past experiences. Module 1 topics included: (1) epidemiological, financial, and human rights arguments for reaching and engaging GSM and increasing access to appropriate health services; (2) existing legal protections for U.S. government staff against employment discrimination based on sexual orientation and gender identity; (3) gender norms and their impact on health; and (4) the Updated PEPFAR Gender Strategy. Module 2 introduced concepts and terminology such as biological sex, gender expression, gender identity, and sexual orientation, and included activities that dealt with language, discrimination, and personal advocacy. Module 3 was focused on affect and included a panel of two members of local LGBT communities and one human rights advocate who each shared their story, describing what they believed to be the key challenges, success stories, and priorities for engaging with GSM in that country. Module 4 featured a discussion to build a shared understanding of the importance of meaningful engagement with GSM and an activity to illustrate meaningful engagement in action. This module was designed to build on potential positive attitude changes and promote positive behavioral intentions [29] .
The GSD training was developed by context experts and training specialists at HPP in collaboration with members of the PEPFAR Key Populations Working Group and the PEPFAR Gender Technical Working Group. It was designed specifically for PEPFAR staff and their country-level implementing partners. This diverse audience spanned nationalities, languages, generations, religious and political beliefs, as well as educational backgrounds. Particular care was given to developing a curriculum that was flexible enough to be used across cultures.
While the curriculum remained the same in each country to ensure consistent messaging, facilitators met with local PEPFAR staff and local GSM community members prior to each training to discuss and prepare for the specific country context. GSM community members served as panelists during Module 3, during which they presented on personal and professional experiences of GSD in their country. When possible, GSM community members attended the entire training, joining other participants in conversations about GSD concepts and meaningful engagement. The final training manual and materials are available online at http://www.healthpolicyproject. com/index.cfm?ID=GSDTraining.
Methods
This independent outcome evaluation was approved by the ethics review board at Health Policy Project. All data were received anonymously for analysis by TP, CP, and BASN. The study was conducted using an embedded mixed methods pre-test/post-test design (Fig 1) in which qualitative data were collected to supplement the quantitative data [30] . Quantitative survey data were collected immediately before, immediately after, and three months following the GSD Training. Qualitative data were collected three to six months after the training to provide depth and context for the quantitative results.
Quantitative
Participants. The GSD Training was offered to PEPFAR staff and program implementers in 38 countries. Trainings were open to other interested U.S. government staff and local stakeholders at the discretion of each PEPFAR country team. Each training lasted one day; and trainings were held multiple times within each country in order to accommodate the maximum number of participants. A total of 2,825 people in 38 countries received the PEPFAR GSD Training. Of these, 2,715 individuals in 33 countries participated in the training where a formal course evaluation was possible. Among these individuals, 1,766 people provided informed consent and valid data for a participation rate of 65%. Sample sizes for each included country are listed in Table 1 . Data were excluded from five countries where trainings took place: Cameroon, Cote d'Ivoire, Honduras, Haiti, and Democratic Republic of Congo (DRC). In Cameroon, only pre-test data were collected using a pilot version of the questionnaire. In Cote d'Ivoire and Honduras, technical difficulties precluded data collection; and translation inconsistencies between pre-and post-test questionnaires invalidated data from Haiti and DRC.
Procedures. Prior to data collection activities, participants were asked to provide informed consent for their de-identified data to be used for evaluation. Data from training participants who did not provide consent were destroyed and excluded from analyses. Training participants used individual handheld devices to indicate consent and to complete a brief set of questions measuring attitudes towards GSM and gender variance immediately prior to the training and immediately after the training. The devices transmitted data directly into Turning Point 5 software (Turning Technologies, Youngstown, OH) without being visible to participants. Use of individual handheld devices allowed for confidential linking of pre-and posttraining data. Due to technology limitations, training participants in Barbados and Nicaragua used paper versions of the pre-and post-training questionnaires which were later manually entered into the software. Participants who consented to the use of their data recorded their participant number on each questionnaire so that data could be linked. Data were electronically stored on a password, encrypted cloud-based folder that was maintained by HPP. These data storage procedures ensured that the assessment information remained confidential and that only authorized personnel had access to it. Evaluation results are presented as aggregated data and no individual information is shared. While the PEPFAR training was required, consenting to have responses analyzed (i.e., participate in the evaluation) was a voluntary process.
Three months after the training, participants who provided consent were sent an email with a personalized link to the follow-up questionnaire. One reminder email was sent to nonresponders approximately one month after the initial email with a second reminder being sent no less than two weeks apart for those who had not responded. Of the 1,766 initial participants, 576 (33%) responded to the 3-month follow-up survey. At no time did the evaluator have access to any identifying information for any of the participants. The evaluation was determined to be exempt by the ethical review committee at Palladium and a non-research determination (NRD) was approved by the Centers for Disease Control and Prevention (CDC).
Measures. Demographic data included gender (men, women, neither/both), age, and professional role (PEPFAR staff, non-PEPFAR U.S. government staff, program implementers, and other). Attitudes toward GSM were measured using an 8-item scale adapted from the 25-item scale, Support for Lesbian and Gay Human Rights [31] . The new scale had high internal consistency with a Cronbach alpha of 0.82. Attitudes toward gender variance were measured using a 6-item scale adapted from the 32-item Gender and Transgenderism Scale [32] . This new scale was also internally consistent with a Cronbach alpha of 0.83. Exploratory factor analysis indicated that a two-factor solution fit the data well; and item loadings were consistent with the two identified scales. Both measures used a 5-point Likert scale with response options ranging from strongly agree (1) to strongly disagree (5). Items for which agreement indicated a more negative attitude were reversed coded for aggregate analyses. Higher scale scores represented more negative attitudes toward GSM and gender variance. In addition to these scales, participants were asked two questions to assess their self-efficacy for working with GSM: "I can list several ways I could take action to reduce stigma and discrimination against gender and sexual minorities in my workplace;" and "I can name at least two local organizations OR activists in my country that are supporting the health and human rights of gender and sexual minorities." The number of measures that could be included was limited by the need to ensure that data collection was brief (i.e. only a few minutes) and did not delay or prolong the training activities.
Analysis. Data were analyzed using STATA version 13.1 (StataCorp, College Station, TX) and reported only for GSD trainees who provided informed consent. Frequencies were calculated for each of the demographic characteristics. For each of the scale items, the proportion of participants who agreed and strongly agreed was calculated. Next, for each participant, the overall score for each scale was taken as the average of the individual questions (after reverse coding of appropriate items). Where possible, the pre-training and post-training scores were linked by individual unique participant identifiers. Not every person who completed the pretraining survey remained for the post-training survey; thus, the sample size for the post-training scores is lower than for the pre-training scores. In addition, not every respondent to the emailed follow-up survey provided their participant identifier. Therefore, it was not possible to link data for all participants at all three time periods. The average scale scores were used to compare differences across time periods. The paired student t-test was used to determine statistical significance at p-values 0.05 for comparisons between pre-and post-training scores. The loss of more than two-thirds of the sample between pre-training (n = 1766) and follow-up (n = 576) precluded meaningful statistical comparison of the aggregate data at these two time points. However, a sub-analysis was conducted of data from the participants (n = 211) who could be linked at pre-training, post-training, and follow-up.
We fitted ordinal logistic regression models with random effects for participants and countries, and adjusted for participants' age and gender [33] . These models were applied to the linked pre-and post-training data. Additionally, we applied the same models to data from the 211 participants who could be linked across all three time points. The distribution of the missing data across countries, age, and gender indicated that missing data were randomly distributed across these variables. We therefore conducted the regression analyses assuming responses were missing at random.
Qualitative
Participants. Follow-up surveys completed three months after the training included an open-ended question asking respondents to describe any changes they had made in their work which may have been related to participation in the training. In addition, 29 qualitative key informant interviews were conducted in 21 countries approximately three to six months after the training. These interviews were designed to identify any perceived changes in the PEPFAR country team's relationship with GSM communities after participation in the training. Key informants were purposively selected based on engagement in the training and familiarity with GSD issues. All key informants had attended the GSD training in their country, either as a community panelist or PEPFAR participant. For each country, the GSD training team identified a community panelist who had a strong understanding of the community and were present and engaged during the training. Each GSD training team also identified a PEPFAR staff member who attended the training and was engaged and familiar with the topic of GSD in the context of that country. These 29 individuals verbally consented to participate in the key informant interviews.
Twenty-one interviews were conducted with community members who had participated on the panel during the training. Eight interviews were conducted with PEPFAR staff who attended the training. Staff turnover and busy schedules limited availability of PEPFAR staff for follow-up interviews.
Procedures. Key informant interviews were conducted by Skype or telephone and lasted approximately 30 minutes. A semi-structured guide was used to organize the interview. Community members were asked to describe their role in the community and their relationship with PEPFAR, including receipt of PEPFAR funding, and to discuss whether they noticed any differences in local PEPFAR programming or community engagement after the training. PEP-FAR staff were asked to describe their programming, in particular with key populations (i.e., MSM, transgender persons, people who inject drugs, and sex workers), and to discuss whether they noticed any differences in the workplace after the GSD Training. Interviews were led by trained staff and detailed notes were taken by a separate note-taker. Post interview field notes were typed by both the interviewer and note-taker.
Analysis. Thematic analysis was used for the qualitative data [34] . The interview notes and short, open-ended responses were analyzed separately by two coders who did not participate in any data collection activities. Each coder read all of the qualitative data for recurring themes and patterns, then sorted the text by theme. Memos were used to track the analytic process. Any differences in noted themes were discussed with the lead investigator until consensus was reached. Themes were then grouped by topical area based on research questions described above.
Results

Demographics
Participant demographics are listed in Table 2 . Of the 1,766 participants in the study, 1,738 (98%) had responses for the pre-training survey and 1,429 (81%) contributed responses to the post-training survey. Of the 1,738 respondents with pre-training survey data, 46% (n = 790) were aged 39 years or younger, 48% (n = 841) were 40 years or older and 6% (n = 107) were missing age data. Fifty-three percent (n = 916) identified as women, 39% (n = 670) identified as men, 3% (n = 52) selected "neither/both" and 6% (n = 100) were missing gender data. Only 1,638 participants provided data on professional role. Most respondents were PEPFAR staff (53%, n = 892) or program implementers (32%, n = 539). The demographic distribution of the participants in the follow-up survey did not change.
Attitude changes by item
Overall, attitudes toward GSM and gender variance were more positive after the training compared to before the training. Item analysis within each scale revealed variability in the amount of change from baseline to immediately post-training ( Table 3 ). The largest change in attitude toward GSM took place in responses to the following two questions: 1) "All people should be able to have any kind of consensual sex in private without being fined or arrested." Agreement with this statement rose from 73% to 84%. 2) "Gender and sexual minorities should be allowed to express their opinions in public as long as they don't offend most people." Agreement with this statement rose from 65% to 75%. The vast majority of participants before (91%) and after (95%) the training agreed that no one should experience job discrimination because of their Table 3 . Percent of respondents who agree and strongly agree with statements. sexual orientation. Agreement that same sex couples should be allowed to marry was reported by 43% of participants prior to completing the training; and 48% agreed with this statement after the training. The least amount of change was seen in response to the statement: "It is okay for a newspaper to publicize that a person is a gender or sexual minority without that person's permission." Eight percent of participants agreed with the statement before the training; while 6% agreed after the training. The largest change in attitude toward gender variance was seen in response to the question about whether people are either men or women (intended to imply a denial of non-binary gender identities), with a decrease from 56% to 37% who agreed with this statement. The majority of participants were comfortable with masculine women before (63%) and after (71%) the training. A smaller proportion of participants were comfortable with feminine men as compared to masculine women, both before (57% vs 63%, respectively) and after (67% vs 71%, respectively) the training. However, most participants were comfortable working with feminine men before (72%) and after (80%) the training. The smallest proportion of participants agreed that a man should be able to dress like a woman, both before (49%) and after (61%) the training.
Attitudes toward Gender and Sexual Minorities
Attitude change by participant characteristic and scale scores Table 4 depicts aggregate scale scores at baseline, immediately after the training, and at the 3-month follow-up period. Baseline scores were higher (indicating more negative attitudes) towards gender variance as compared to gender and sexual minorities (mean score 2.7 and 2.1, respectively). In the unadjusted, bivariate comparisons depicted in the table, overall scale scores demonstrated significantly less negative attitudes toward both GSM and gender variance post-training compared with pre-training. This change was consistent across gender and Similarly, Attitudes Toward Gender Variance scale scores were lower after the training compared with pre-training scores. On multivariable analyses adjusted for age and gender, the odds of higher scores (i.e. more negative attitudes toward gender variance) were reduced by 71% from pre-to post-training [OR 0.29; 95%CI: 0.24, 0.34, p<0.0001] ( Table 6 : Model A). In this model, women had lower scores (less negative attitudes) than men [OR 0.38; 95%CI: 0.26, 0.55, p<0.0001]; and older participants had higher scores (more negative attitudes) than younger ones [OR 1.49; 95%CI 1.04, 2.15, p = 0.031]. In an adjusted model with all three time points (Table 6 : Model B), the odds of higher scores were reduced by 68% from pre-to post-training [OR 0.32; 95%CI: 0.21, 0.48, p<0.0001] and 79% from pre-training to 3-month follow-up [OR 0.21, 95%CI: 0.14; 0.33, p<0.0001]. There were no significant differences by age or gender.
Sensitivity analyses were conducted by fitting regression models that excluded participants with missing data at either pre-or post-training, and the results did not change significantly. In addition, analyses were conducted excluding participants who answered less than half of the questions on each scale. Again, the results did not change significantly.
Changes in self-efficacy and self-reported behavior
The largest change from baseline took place in self-efficacy measures (Table 3) . Self-efficacy for reducing GSM stigma and discrimination in the workplace rose from 73% to 95% post- training and remained high at 95% three months after the training (n = 568, data not shown).
The proportion of participants who could identify local organizations or activists who support GSM human rights increased from 69% to 88% and was maintained at 87% three months after the training (n = 573, data not shown). These findings were compared with the subset of participants for whom linked pre-, post-, and 3-month follow-up data were available for these items (n = 192). No differences were found with the following exception: 96% of this subset of participants were able to identify local organizations or activists immediately after the training and 89% were able to do so three months following the training. Approximately half of the respondents (53%) on the follow-up survey reported having done something differently in their workplaces or programs following the GSD training; and 311 provided specific comments about what they had done differently. Participants described actions that fell into three broad categories in order of frequency: (1) treating GSM with greater acceptance or respect; (2) educating others; and (3) adapting or modifying GSM programming. Table 7 includes illustrative quotes from participant responses.
Qualitative findings on community engagement and programming
Qualitative interviews allowed participants to describe their experience of the training and any changes they noticed in the PEPFAR teams' work with GSM as a consequence of the training. Every person interviewed (n = 29) described the community panel as the most compelling part of the training. Community members felt empowered by their experiences on the panel, and PEPFAR staff felt that people connected with the experiences of GSM in a deeper way after interacting with panelists. A community member stated, "So that it's not just top down, it was bottom-up. It was an opportunity for meaningful engagement to take place." A PEPFAR staff member agreed, "I think the panel was really a highlight in having an opportunity to see that these are real people and they aren't being pushed to the side." Most PEPFAR staff and all community members interviewed felt that the training was valuable and recommended that it take place regularly and reach a wider audience. However, few could link the training to a specific change in PEPFAR community engagement or programming for GSM. Several PEPFAR respondents pointed out that the training took place after their annual planning cycle; therefore, it would be another year before they would know if there was an impact. Some noted that 3-6 months was not enough time to determine if there had been a change. Other PEPFAR staff felt that their team was already appropriately engaging GSM in their work; therefore, changes weren't needed. A few PEPFAR staff members noted that meeting the panelists provided an opportunity to engage with a community organization that the team had not known before. The majority of community members interviewed had little familiarity with the PEPFAR program planning process. However, a few community members noted new or more engaged relationships with PEPFAR staff or implementers in the 6 months since the training. For example, a community member stated, "Previously there were organizations that partners would not engage with but are now engaging with. The training itself opened doors to different partners that we work with. These people are resources. The training itself is something that made people think out of the box."
Discussion
The Joint United Nations Programme on HIV/AIDS (UNAIDS) has set ambitious targets to end the AIDS epidemic by 2030. These targets include ensuring that 90% of people living with HIV know their HIV status; 90% of people living with HIV receive antiretroviral therapy (ART); and 90% of people receiving ART have viral suppression [35] . In support of these "90-90-90" targets, PEPFAR 3.0 committed to a human rights agenda that focuses on ending stigma and discrimination against key populations, including GSM, in order to reach them with HIV testing, prevention, and treatment services [36] .
Effective engagement of GSM in HIV services requires a greater understanding and acceptance of GSM among policymakers, program implementers, and service providers. Both qualitative and quantitative findings at post and follow-up assessments of this one-day PEPFAR GSD training indicate improvements in attitudes toward GSM as compared to baseline findings. Qualitative data suggest that many of the training participants translated these positive attitude changes into action in the workplace.
By challenging negative beliefs about GSM with factual information, emotionally engaging participants during the community panel, and encouraging positive behavioral intentions through role plays and practical exercises, the PEPFAR GSD training addressed key components of attitude formation [21] . A pre-training to post-training decrease in negative attitudes was not surprising for a one-day training that received high level support from incountry leadership and in which facilitators set clear norms for GSD respect and tolerance. However, the effects of attitude change interventions typically decay with time [27] . Unlike most interventions, more positive attitudes toward GSM not only persisted 3-6 months after that training but improved even further. It is possible that attendance by most, if not all, PEPFAR staff at a site may have helped to reset the norms of the workplace, setting up a self-reinforcing environment of tolerance and expectation of respect.
Several study limitations exist. The evaluation had a low response rate (33%) to the three-month follow-up questionnaire. However, this response rate falls within the range of 24-48% that is typical of many email surveys [37, 38] . A limited subsample (12%) provided data that could be linked at all three time points (pre-, post-, and 3-6 months following the training); and we observed improvements in attitudes within this sub-sample that exceeded those of the overall three-month respondents. There were also a limited number of PEPFAR staff interviews even though they were the intended audience of training. The possibility that those who did not respond had the most negative attitudes must also be considered; and generalizability of the finding are limited. While the subsample with linked data at all three time points may not represent the full sample, the findings suggest the possibility of an enduring positive change in attitudes towards GSM. The study was limited to selfreported data. We were unable to verify the behavioral changes reported by participants in the qualitative data, and our measures for self-efficacy had not been validated in prior studies. The need to limit the questionnaires to no more than five minutes precluded the inclusion of a social desirability scale. Therefore, we cannot assess how much the results may have been impacted by social desirability bias. Future studies would benefit from assessing this important source of bias.
Despite limitations, triangulation of all data sources (attitude scales, open-ended survey responses, and key informant interviews) suggests that the one-day PEPFAR GSD training was successful in changing attitudes toward GSM. Importantly, these changed attitudes were sustained for months after the training, and attendees noted positive changes in the workplace and, to a lesser extent, HIV programming. It is likely that repeated exposure via annual or semi-annual refresher trainings would be needed to sustain positive attitudes long-term as PEPFAR staff come and go based on the rotating nature of U.S. government international positions. As the first study to report GSD attitude change among a global sample of almost 1,800 individuals from 33 countries, the findings provide strong evidence for the capacity of carefully crafted GSD trainings to effect change. More longitudinal research is needed to better understand how long these changes in attitude may persist and to determine the appropriate intervals for refresher trainings. Given the great time demands on PEPFAR staff and implementers, future research should also explore whether alternative training modalities (e.g., shorter trainings, online trainings) would have similar outcomes.
